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(57) ABSTRACT

A terminal, including an insertion groove for pressing a con-
ductor thereinto disposed between a pair of conductive arm
parts, where, when t represents a distance from a center of a
contact part between the conductive arm part and the conduc-
tor to an end of the conductive arm part at a time of pressing-in
of the conductor; h represents a width of the conductive arm
part at the end thereof; and Y represents a width between an
arbitrary position of the insertion groove and an outer edge of
the conductive arm part, the following relation holds:

at a point of (Y¥2)xz, Y=(h¥2)x(0.8 to 1.2).
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TERMINAL HAVING AN INSERTION
GROOVE FOR A CONDUCTOR AND A PAIR
OF CONDUCTIVE ARM PARTS WITH A
PLURALITY OF SLITS

CROSS REFERENCE TO RELATED
APPLICATION

This application is the United States National Phase of
International Patent Application Number PCT/IP2012/
076497 filed on 12 Oct. 2012 which claims priority to Japa-
nese Patent Application No. 2011-227122 filed on 14 Oct.
2011, all of which said applications are herein incorporated
by reference in their entirety.

TECHNICAL FIELD

The present invention relates to a terminal where an elec-
trical wire or the like is pressed into a U-shaped insertion
groove, to be connected in relay connection of a censor or the
like.

BACKGROUND ART

There have hitherto been provided a variety of terminals to
be pressure-welded with an electrical wire, for use in a con-
nector to connect the electrical wire.

Examples of such terminals include a terminal 103 in
which an electrical wire 6 is pressed into an insertion part 102
provided with a U-shaped insertion groove 101 shown in FI1G.
23(A). This terminal 103 was subjected to stress analysis of
confirming a location of stress concentration and an amount
of plastic deformation that occurs by a load by pressing the
electrical wire 6 into the insertion part 102. It was found
according to this stress analysis that stress concentrates on a
region S.

FIG. 23(B) shows a result of the analysis of confirming the
amount of plastic deformation, graphically representing a
curve L indicative of the relation between the load applied to
the insertion part 102 and the displacement amount thereby.
Further, a straight line M is indicative of the relation between
the applied load and the displacement amount with the inser-
tion part 102 in an elastically deformed state. It is to be noted
that the elastically deformed state refers to that the curve L is
in a region of a straight line passing an origin, and this region
is referred to as an elastic deformation region. The insertion
part 102 of the terminal 103 is elastically deformed with the
applied load up to a point P, but it is plastically deformed
when the load further increases. For this reason, when the
pressed-in electrical wire 6 is pulled out in a state where the
applied load has reached a point Q, the insertion part 102 gets
back along a straight line N parallel to the straight line M, to
reach a point R. It was found from the above that this insertion
part 102 is plastically deformed due to pressing-in of the
electrical wire 6.

As a terminal having the above configuration, a pressure-
welding connector terminal, which is connected with an elec-
trical wire via an insertion part provided with a U-shaped slit
similarly to the above, is described in Japanese Unexamined
Patent Publication No. H9-312106.

However, in the terminal described in this publication, the
U-shaped slit is just provided in a platy insertion part and the
insertion part is thus apt to be plastically deformed in the case
of pressing an electrical wire into the U-shaped slit, thus
leading to a decrease in force of holding the electrical wire.
There has thus been a problem of poor repairability at the time
of reinserting and using the electrical wire.
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Further, when the strength of the insertion part is enhanced
for ensuring predetermined force of holding the electrical
wire, spring force of the insertion part needs increasing, thus
causing a problem of making the U-shaped slit difficult for
pressing-in of the electrical wire.

BRIEF SUMMARY

The present invention has been made in view of the above
conventional problems, and provides a terminal which does
not require a large amount of applied load at the time of
pressing-in of an electrical wire and reduces plastic deforma-
tion that occurs by the pressing-in of the electrical wire, thus
allowing improvement in repairability at the time when the
electrical wire is pulled out of an insertion groove and rein-
serted thereinto to be used.

The invention provides a terminal, including an insertion
groove for pressing a conductor thereinto disposed between a
pair of conductive arm parts, where, when t represents a
distance from a center of a contact part between the conduc-
tive arm part and the conductor to an end of the conductive
arm part at a time of pressing-in of the conductor; h represents
a width of the conductive arm part at the end thereof; and Y
represents a width between an arbitrary position of the inser-
tion groove and an outer edge of the conductive arm part, the
following relation holds: ata point of (V2)xt, Y=(h/v2)x(0.8 to
1.2.

The invention further provides a terminal, including an
insertion groove for pressing a conductor thereinto disposed
between a pair of conductive arm parts, where, when X rep-
resents a distance from a center of a contact part between the
conductive arm part and the conductor to an inside at a time of
pressing-in of the conductor; Y represents a width between
the insertion groove at a point of the distance X and an outer
edge of the conductive arm part; and b represents a thickness
of the conductive arm part, b is proportional to X in the case
of’Y being substantially constant.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1(A) is a perspective view showing a connector in a
state where a housing mounted with a terminal according to
the present invention and a header with an electrical wire
integrated therein are separated from each other, and FIG.
1(B) is a perspective view showing a connector in a state
where the housing and the header of FIG. 1(A) are fitted with
each other.

FIGS. 2(A) to 2(C) show a terminal according to First
Embodiment, FIG. 2(A) is a front view before pressing of an
electrical wire into an insertion part, FIG. 2(B) is a front view
in a state where the electrical wire is pressed into an opening
of the insertion part, and FIG. 2(C) is a front view in a state
where the electrical wire is pressed into the insertion groove
of the insertion part.

FIG. 3(A) is a perspective view of the terminal of FIG. 1,
and FIG. 3(B) is a partially enlarged front view of the inser-
tion part of FIG. 3(A).

FIG. 4(A) is a perspective view of a beam cantilevered by
a wall part, and FIG. 4(B) is a sectional view of the beam of
FIG. 4(A).

FIG. 5 is a graph showing the relation between each of
loads, respectively applied to the insertion part of the present
invention and a conventional insertion part, and a displace-
ment amount thereby.

FIG. 6is aperspective view showing a modified example of
the terminal of FIG. 3(A).
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FIG. 7(A) is a perspective view showing a modified
example of the terminal in a state where the insertion part is
separated from a conductive part, and FIG. 7(B) is a perspec-
tive view showing a state where the insertion part is joined
with the conductive part in FIG. 7(A).

FIG. 8(A) is a diagram showing a modified example of an
outer edge shape of a conductive arm part, and FIG. 8(B) is a
graph showing the relation between each of loads, respec-
tively applied to insertion parts having a variety of outer edge
shapes, and a displacement amount thereby.

FIGS. 9(A) to 9(C) show a terminal according to a modified
example of First Embodiment, FIG. 9(A) is a front view
showing a modified example where a circular hole is provided
in the insertion part of FIG. 3(A), FIG. 9(B) is a front view
showing a modified example where an arc-like hole is pro-
vided in the insertion part of FIG. 3(A), and FIG. 9(C) is a
front view showing a modified example where a linear hole is
provided in the insertion part of FIG. 3(A).

FIGS. 10(A) and 10(B) show a terminal according to a
further modified example of First Embodiment, FIG. 10(A) is
a front view showing a modified example where an arc-like
notched part with an angle over 180° is provided at the end of
the insertion groove of FIG. 3(A), and FIG. 10(B) is a partial
enlarged view of force that is acted on the arc-like notched
part of FIG. 10(A).

FIGS. 11(A) and 11(B) show a terminal according to Sec-
ond Embodiment, FIG. 11(A) is a front view showing a modi-
fied example where a triangular through hole is provided in
the conductive arm part, and FIG. 11(B) is a perspective view
of FIG. 11(A).

FIGS. 12(A) and 12(B) show a terminal according to a
modified example of Second Embodiment, FIG. 12(A) is a
front view showing a modified example where an inclined
surface is provided in the conductive arm part of FIG. 11(A),
and FIG. 12(B) is a perspective view of FIG. 12(A).

FIGS. 13(A) and 13(B) show a terminal according to Third
Embodiment, FIG. 13(A) is a front view showing a modified
example where a long slit and a short slit are provided in the
conductive arm part, and FIG. 13(B) is a perspective view of
FIG. 13(A).

FIGS. 14(A) and 14(B) show a terminal according to
Fourth Embodiment, FIG. 14(A) is a front view showing a
modified example where a U-shaped slit is provided in the
conductive arm part, and FIG. 14(B) is a perspective view of
FIG. 14(A).

FIG. 15 is a graph showing the relation between each of
loads, respectively applied to the insertion part of FIGS.
14(A) and 14(B) and a conventional insertion part, and dis-
placement amount thereby.

FIGS. 16(A) and 16(B) show a terminal according to a
modified example of the Fourth Embodiment, FIG. 16(A)is a
front view showing a modified example where a slit is pro-
vided in the conductive arm part of FIG. 14(A), and FIG.
16(B) is a perspective view of FIG. 16(A).

FIGS. 17(A) and 17(B) show a terminal according to Fifth
Embodiment, FIG. 17A is a front view showing a modified
example where an arc-like notched part and a slit are provided
in the conductive arm part of FIG. 11(A), and FIG. 17(B) is a
perspective view of FIG. 17(A).

FIGS. 18(A) and 18(B) show a terminal according to Sixth
Embodiment, FIG. 18(A) is a perspective view showing a
modified example where a thickness b of the conductive arm
part is proportional to a distance X, and FIG. 18(B) is a front
view of FIG. 18(A).

FIGS. 19(A) and 19(B) show a terminal according to Sev-
enth Embodiment, FIG. 19(A) is a front view showing a
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4

modified example where a pressing-in notch is formed in a
contact part, and FIG. 19(B) is a partially enlarged view of
FIG. 19(A).

FIG. 20 is a graph showing reaction force from a conductor
which is distributed to each point of the pressing-in notch.

FIGS. 21(A) and 21(B) show a terminal according to
Eighth Embodiment, FIG. 21(A) is a perspective view in a
state where the insertion part of the present invention is
applied to a card edge/plug-in connector for inserting an
extension card of a PC thereinto, and FIG. 21(B) is a perspec-
tive view showing a modified example of FIG. 21(A).

FIGS. 22(A) and 22(B) show a terminal according to Ninth
Embodiment, FIG. 22(A) is a perspective view in a state
where the insertion part of the present invention is applied to
a connector connection terminal for connecting a flexible
print substrate, and FIG. 22(B) is a perspective view showing
a modified example of FIG. 22(A).

FIG. 23(A) is a perspective view of a conventional termi-
nal, and FIG. 23(B) is a graph showing the relation between a
load applied to an insertion part of FIG. 23(A) and a displace-
ment amount thereby.

DETAILED DESCRIPTION

Hereinafter, embodiments of the terminal according to the
present invention will be described in accordance with FIGS.
1to22.

In a First Embodiment, as shown in FIGS. 1(A) and 1(B),
a connector 1 is made up of: a housing 3 which is mounted
such that an insertion part 12 of a terminal 11 is located at an
opening 2; and a header 4 with an electrical wire 6 integrated
therein. Then, the header 4 is fitted into the opening 2 of the
housing 3, to connect the insertion part 12 with the electrical
wire 6.

Specifically, as shown in FIG. 2(A), the insertion part 12 of
the terminal 11 is provided with: a U-shaped insertion groove
13 for pressing the electrical wire 6 thereinto from an opening
13a and holding it; a pair of conductive arm parts 14 which are
symmetrically formed with this insertion groove 13 provided
therebetween; and a peeling part 15 which removes a later-
mentioned coated layer (coated material) 9 of the electrical
wire (conductor) 6. The conductive arm part 14 is formed in
the shape of a beam having uniform strength, with which
stress is constant on any cross section at an outer edge 14a.
Further, the conductive arm part 14 is configured of a metal
material for spring, such as a copper alloy or a nickel alloy.
The peeling part 15 extends from the upper end of the con-
ductive arm part 14 so as to be open outward.

Next, an operation of pressing the electrical wire 6 into the
insertion groove 13 will be described with reference to FIGS.
2(B) and 2(C).

The electrical wire 6 has a twisted line 8 bundling a plu-
rality of single lines 7, and a coated layer 9 made up of a resin
coating a periphery of this twisted line 8. Upon pressing-in of
the electrical wire 6 from the upper portion of the insertion
part 12, first, the coated layer 9 is removed by the peeling part
15 and the twisted line 8 is exposed. When the electrical wire
6 is further pressed downward in the insertion groove 13, the
twisted line 8 is guided downward from the opening 13«
while slightly expanding the conductive arm part 14 outward
(see F1G. 2(B)), and by reaction force thereof, the single line
7 begins to be deformed. Then, the twisted line 8 pressed into
the insertion groove 13 is pressed with the single lines 7 in the
state of being densely provided within the insertion groove 13
(see FIG. 2(C)). At this time, the twisted line 8 expands
outward from a center 136 of a contact part 13¢ with the
conductive arm part 14 by a load W, while each of the single
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lines 7 is plastically deformed into a flat shape by reaction
force from the conductive arm part 14 and comes into contact
with the conductive arm part 14 to be electrically conducted
therewith.

As shown in FIG. 3(A), the terminal 11 provided with the
insertion part 12 according to the First Embodiment has: a
conductive part 18 formed with a step 17 at the center; the
insertion part 12 which is fitted to one end of this conductive
part 18 and erected in a vertical direction; and a plug part 19
which is formed at the other end of the conductive part 18 and
fitted with an external contact. It is to be noted that in the
present embodiment, although the insertion part 12 as a sepa-
rate body is fitted to the end of the conductive part 18, the
insertion part 12 and the conductive part 18 may be provided
in a unified manner (see FIG. 6). Further, as shown in FIGS.
7(A) and 7(B), a configuration may be formed where a rect-
angular notch 24 is provided at the bottom of the insertion part
12, and this notch 24 is engaged into a concave-shaped pro-
jection 25 formed on the upper surface of the conductive part
18, to connect the insertion part 12 to the conductive part 18.

The insertion part 12 is a platy body having a uniform
thickness b. As shown in FIG. 3(B), when the center 135 of the
contact part 13¢ with the electrical wire 6 at the time of
pressing-in of the electrical wire 6 is regarded as a force point,
the conductive arm part 14 is formed such that a section
modulus Z at a point reached by moving just a distance X
from this force point toward the inside of the insertion groove
13 is proportional to the distance X.

Hereinafter, it is designed in FIG. 3(B) that the conductive
arm part 14 on the right side of the insertion groove 13
becomes a beam 22 having uniform strength cantilevered by
a wall part 21 shown in FIG. 4(A). That is, X represents a
distance from the force point of the conductive arm part 14 to
the inside of the insertion groove 13,Y represents a width of
the conductive arm part 14 at the point reached by moving just
the distance X from the force point within the insertion
groove 13, b represents a thickness of the conductive arm part
14, and h represents the maximum width at a fulcrum pro-
vided at an end 26 of the conductive arm part 14.

Herein, as shown in FIG. 4(B), a section modulus Z of the
beam 22 with a cross section having the thickness b and the
maximum width h is expressed by the following formula:

Z=(bxh?)/6

Next, balance of force in the cantilevered beam 22 shownin
FIG. 4(A) will be described.

The section modulus Z at the point of the distance X is
expressed by the following formula by using the width Y and
the thickness b at this point:

Z=(bxP?)/6 Formula (1)

The relation between a bending moment M and stress at the
point of the distance X is expressed by the following formula:

M=0xZ Formula (2)

Further, the bending moment M at the point of the distance
X is expressed by the following formula:

M=WxX Formula (3)

According to Formulas (2), (3), the following formula can
be expressed:

Z=(Wio)xX Formula (4)

At that time, Z may be made proportional to X in order to
make o constant.

Further, Formula (1) may be substituted for Z of Formula
(4), to make Y proportional to X.

10

15

20

25

30

35

40

45

50

55

60

65

6

At this time, when boundary conditions for the end 26: X=t
and Y=h, are substituted, the constant stress a can be
expressed by the following formula:

o=(6xWxt)/ (bxi?)

From the above, the width Y of the conductive arm part 14
is decided such that the section modulus Z is proportional to
the distance X, namely the relation for making the width Y
proportional to the distance X holds. Accordingly, even when
the load W is applied at the time of pressing the electrical wire
6 into the insertion groove 13, the stress a generated through-
out the conductive arm part 14 is constant, and hence the
stress a is not biased to a specific place of the conductive arm
part 14. Hence it is possible to reduce plastic deformation and
plastic distortion that occur in the conductive arm part 14,
while reducing a decrease in holding force due to exhaustion
even when the electrical wire is once pulled out of the inser-
tion groove 13 and reinserted thereinto, so as to improve the
repairability. Further, the shape of the conductive arm part 14
is simplified, thereby facilitating production of the terminal
11 and allowing reduction in production cost thereof.

The present inventors conducted analysis of applying a
load to each of the insertion part 12 according to the present
invention and the conventional insertion part shown in FIG.
23(A). FIG. 5 shows analysis results. FIG. 5 is a graph show-
ing the relation between each of loads, respectively applied to
the insertion part 12 of the present invention and the conven-
tional insertion part, and a displacement amount thereby.

According to the present analysis results, the inclination of
the elastic deformation region is small in the insertion part 12
of the present invention as compared with the conventional
insertion part. Namely, it is found that the insertion part 12 of
the present invention is apt to be elastically deformed and is
not apt to be plastically deformed. Therefore, when the elec-
trical wire 6 is pulled out in a state where the displacement of
each insertion part has reached 13, the insertion part 12 of the
present invention returns to the original shape along a straight
line A.

On the other hand, the conventional insertion part returns to
the original shape along a straight line B. Since the insertion
part 12 of the present invention is apt to be elastically
deformed and is reduced in plastic distortion, it was con-
firmed that, even when the electrical wire 6 is once pulled out
of the insertion groove 13 and reinserted thereinto, the hold-
ing force does not decrease and the repairability is high.

Further, as apparent from FIG. 5, it is found that, when the
insertion part 12 of the present invention and the conventional
insertion part are to be displaced in the same amount, the
insertion part 12 of the present invention is displaced by a
small load as compared with the conventional insertion part.
It was thus found that the load required at the time of pressing
the electrical wire 6 into the insertion groove 13 becomes
small, and the electrical wire 6 becomes easy for pressing-in.

As described above, in order to make constant the stress to
be applied to each cross section of the conductive arm part 14,
the width Y of the conductive arm part 14 was decided so as
to make the width Y2 proportional to the distance X. However,
the beam 22 having uniform strength is not restrictive, and
even one with a shape approximate to that of the beam 22
having uniform strength can efficiently disperse stress. At this
time, the following relation holds:

when X=(1%)xt,

at a point of X, Y=(AA/2)x(0.8 to 1.2) Formula (5)

FIG. 8(A) shows a schematic view of the one-side conduc-
tive arm part 14. A variable o represents “0.8 to 1.2 in above
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Formula (5). When o=1, namely when Y=h/V2 holds with X
at the point of (¥2)xt, an outer edge 144 of the conductive arm
part 14 passes a point E1. At this time, the conductive arm part
14 has the shape of the beam 22 having uniform strength.
When ¢=0.8, namely when Y=(h/V2)x0.8 holds, the outer
edge 14a of the conductive arm part 14 passes a point E2.
When ¢=1.2, namely when Y=(h/V2)x1.2 holds, the outer
edge 14a of the conductive arm part 14 passes a point E3.
Accordingly, when above Formula (5) holds, the outer edge
144 with X atthe point of (2)xtis located between E2 and E3.

The present inventors conducted analysis of applying a
load to each of the conductive arm parts 14 formed by apply-
ing a variety of values to a. FIG. 8(B) shows analysis results.
FIG. 8(B) shows the relation between each of loads, respec-
tively applied to a variety of conductive arm parts 14, and a
displacement amount thereby. It is to be noted that “Uniform
beam” in the figure refers to a=1. “Minimal thickness” refers
to a case where the outer edge 14a is formed of a straight line
connecting points m and n as shown in FIG. 8(A) and the
conductive arm part 14 has a triangular shape. Further,
“Maximal thickness” refers to a case where the conductive
arm part 14 has a rectangular shape with the points m and n
being vertexes. “Uniform beam 20% up” refers to a=1.2.
“Uniform beam 20% down” refers to a.=0.8. “Uniform beam
30% up” refers to a=1.3. “Uniform beam 10% up” refers to
a=1.1.

According to the present analysis results, the displacement
amount of the conductive arm part 14, applied with 0.8 to 1.2
as the value of a, namely plastic deformation, becomes small.
On the other hand, it is found that, even when the value of a
becomes smaller than 0.8 or the value of a becomes larger
than 1.2, the displacement amount, namely the plastic defor-
mation, becomes large. When o becomes smaller than 0.8, at
the time of pressing the electrical wire 6 into the insertion
groove 13, stress concentrates on the tip of the conductive arm
part 14 and the tip is plastically deformed. When o becomes
largerthan 1.2, atthe time of pressing the electrical wire 6 into
the insertion groove 13, stress concentrates on the end 26 of
the conductive arm part 14 and the end 26 is plastically
deformed. From the above, a is preferably from 0.8 to 1.2.

So long as the outer edge 144 of the conductive arm part 14
passes between E2 and E3 at the point of X=('2)xt, the shape
is not particularly restricted. For example, points m and E1, as
well points E1 and n, may be connected by a straight line, or
may be connected by a curve. Further, there may be adopted
a configuration where an arbitrary point p (see FIG. 8(A))
may be provided between the points E1 and n, and the points
E1 and p and the points p and n are respectively connected by
straight lines.

Naturally, the insertion part of the present invention is not
restricted to the above embodiment, and a variety of shapes
can be adopted so long as the section modulus Z is propor-
tional to the distance X.

A modified example of First Embodiment is a case where
adiscontinuous circular hole 27 is provided on the deeper side
than the insertion groove 13 as shown in FIG. 9(A). Similarly,
as shown in FIG. 9(B), an arc-like hole 28, which is curved
downward and whose end is formed in a semicircular shape,
may be provided. Further, as shown in FIG. 9(C), alinear hole
29 whose end is formed in a semicircular shape may be
provided. Providing a slit on the deeper side than the insertion
groove 13 as above further facilitates elastic deformation of
the conductive arm part 14, and can reduce the plastic defor-
mation of the insertion part 12 at the time of the load W being
applied.

Another modified example is a case where an arc-like
notched part 30 with an angle over 180° is provided at the end
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26 of the insertion groove 13, as shown in FIG. 10(A). A
diameter of this arc-like notched part 30 is larger than the
width of the insertion groove 13. With this configuration, as
shown in FIG. 10(B), by application of the load W, force of a
vertical component FY and vertical force generated by the
load W cancel each other, out of a horizontal component FX
and FY of force F generated at each end of the arc-like
notched part 30, and hence it is possible to disperse stress, so
as to alleviate stress concentration.

Other components are the same as the insertion part 12
according to First Embodiment, and hence the same numeral
is provided to the same portion and a description thereof is
omitted.

A second Embodiment is a case where a reinforcing part 36
is provided between a conductive arm part 33 as the beam
having uniform strength and the end of a peeling part 35 in an
insertion part 31, as shown in FIGS. 11(A) and 11(B). In this
insertion part 31, the outer edge ofthe conductive arm part 33,
the peeling part 35 and the reinforcing part 36 form a sub-
stantially triangular through hole 32. Supporting the end of
the peeling part 35 by means of the reinforcing part 36 can
lead to improvement in supporting strength of the peeling part
35.

Further, a modified example of Second Embodiment is a
case where an inclined surface 37 which is inclined parallel to
the end surface of the peeling part 35 is formed on the peeling
part 35 of the insertion part 31, as shown in FIGS. 12(A) and
12(B). This is advantageous in that the coated layer 9 of the
electrical wire 6 can be removed with ease and the electrical
wire 6 can be pressed into an insertion groove 34 by a smaller
load.

Third Embodiment is a case where a long slit 44 is provided
in the vicinity of the insertion groove 34 of a conductive arm
part 42 and a short slit 45 is provided on the outer side of this
slit 44 along the outer shape of the conductive arm part 42, as
shown in FIGS. 13(A) and 13(B). Therefore, a sectional area
of the conductive arm part 42 can be changed while the
thickness thereof remains uniform, and the section modulus Z
is proportional to the distance X, whereby it is possible to
obtain a similar effect to the above. Further, the slits 44, 45 are
linearly provided, thereby facilitating production and allow-
ing reduction in production cost. It is to be noted that the
number of slits is not restricted to two, but it may be plural
being three or larger, and in this case, a similar effect can be
obtained by providing the longest slit 44 in the vicinity of the
insertion groove 34 and disposing the plurality of slits so as to
gradually have smaller lengths as being more distant from the
insertion groove 34.

A fourth Embodiment is a case where a U-shaped slit (first
slit) 53, which extends along the insertion groove 34 and
surrounds the end 26 of the insertion groove 34, is provided in
a conductive arm part 52 of an insertion part 51, as shown in
FIGS. 14(A) and 14(B). Further, an outer shape of this con-
ductive arm part 52 is curved such that the width Y orthogonal
to the insertion groove 34 increases in accordance with the
distance X. Hence it is possible to reduce plastic deformation
of'the insertion part 51 at the time of the load W being applied,
while elastically deforming the conductive arm part 52, so as
to prevent stress concentration at the end 26 of the insertion
groove 34.

FIG. 15 shows results of analysis of applying a load to each
of'the insertion part 51 having the conductive arm part 52 and
the conventional insertion part shown in FIG. 23(A). Accord-
ing to this, the inclination of the elastic deformation region is
significantly small in the insertion part 51 of the present
embodiment as compared with the conventional insertion
part. Therefore, when the electrical wire 6 is pulled out in a
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state where the displacement of each insertion part has
reached vy, the insertion part 51 of the present embodiment
returns to the original shape along a straight line C.

On the other hand, in the conventional insertion part, it
returns to the original shape along the straight line B. Since
the insertion part 51 of the present embodiment is apt to be
elastically deformed and is significantly reduced in plastic
distortion, it was confirmed that, even when the electrical
wire 6 is once pulled out of the insertion groove 34 and
reinserted thereinto, the holding force does not decrease and
the repairability becomes higher.

A modified example of the Fourth Embodiment is a case
where a linear slit (second slit) 56, whose end is formed in a
semicircular shape, is provided on the outer side of the
U-shaped slit (first slit) 53 of an insertion part 55 along the
outer shape of a conductive arm part 57, as shown in FIGS.
16(A) and 16(B). This can lead to further reduction in plastic
deformation. It is to be noted that the outer shape of this
conductive arm part 57 is linearly inclined such that the width
Y orthogonal to the insertion groove 34 increases in accor-
dance with the distance X.

A fifth Embodiment is a case where the arc-like notched
part 30 is provided at the end 26 of the insertion groove 34,
while the U-shaped slit 53 surrounding this arc-like notched
part 30 and extending along the insertion groove 34 is pro-
vided, in the insertion part 31 according to Second Embodi-
ment shown in FIGS. 11(A) and 11(B), as shown in FIGS.
17(A) and 17(B). Hence the conductive arm part 33 can be
regarded as two elastic bodies separated by the slit 53, so as to
further reduce the plastic deformation.

Stress at the point X of a conductive arm part 48 of an
insertion part 47 shown in FIGS. 18(A) and 18(B) of Sixth
Embodiment can be expressed as follows:

O=(6x WxX)/(¥2xb) Formula (6)

At this time, when the widthY is substantially uniform and
the thickness b is proportional to the distance X as in FIGS.
18(A) and 18(B), the stress a is constant in the conductive arm
part 48 and stress is thus efficiently dispersed, thereby to
allow reduction in plastic deformation.

Further, a pair of pressing-in notches 90 may be formed in
positions (contact parts 34a with the electrical wire 6)
opposed to the insertion groove 34, as in a Seventh Embodi-
ment shown in FIGS. 19(A) and 19(B). This pressing-in notch
90 has an arc shape curved outward. In addition, although the
pair of pressing-in notches 90 has been formed in the present
embodiment, this is not restrictive, and either one of the
pressing-in notches 90 may be provided. Further, a shape of
the pressing-in notch 90 is not particularly restricted, and may
only be such a shape as to allow the conductor 6 to be pressed
and fixed thereinto.

The present inventors conducted analysis of reaction force
from each of the conductors 6 distributed to points, F, F', G,
G, H, H, I, I', J and J' of the pressing-in notch 90. FIG. 20
shows analysis results. It was found that reaction force from
the conductor 6 is uniformly distributed to each of the above
points, as shown in FIG. 20.

Although the insertion part 12 has been applied to the
terminal 11 for use in the connector 1 to connect the electrical
wire 6 in the above embodiment, this is not restrictive.

For example, as in an Eighth Embodiment shown in FIG.
21(A), the insertion part of the present invention may be
applied to a card edge/plug-in connector 81 for inserting an
extension card of a PC thereinto.

This insertion part 82 is provided with a substantially oval
insertion groove 83 for inserting the extension card thereinto,
and a pair of conductive arm parts 84 symmetrically formed
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with this insertion groove 83 provided therebetween. Since
the conductive arm part 84 has a shape approximate to that of
the beam with uniform strength, it is possible to obtain a
similar effect.

Further, as a modified example of the Eighth Embodiment
shown in FIG. 21(B), a substantially U-shaped slit 86 which
extends along the insertion groove 83 may be provided in the
conductive arm part 84.

On the other hand, as in a Ninth Embodiment shown in
FIG. 22(A), the insertion part of the present invention may be
applied to a connector connection terminal 70 for connecting
a flexible print substrate.

This insertion part 71 is provided with: an insertion groove
72 for inserting a flexible print substrate thereinto (not
shown); a fixed piece 73 which extends below the insertion
groove 72 and is fixed to a housing (not shown); and a con-
ductive arm part 74 opposed to the fixed piece 73 with the
insertion groove 72 provided therebetween. Since the con-
ductive arm part 74 has a shape approximate to that of the
beam with uniform strength, it is possible to obtain a similar
effect.

Moreover, as a modified example of the Ninth Embodi-
ment shown in FIG. 22(B), the conductive arm part 74 of the
insertion part 71 may be provided with: a J-shaped slit 78
formed of a linear slit 76 extending along the insertion groove
72 and an insertion groove-side slit 77 extending from the end
of'this slit 76 and surrounding the end of the insertion groove
72; and a curved slit 79 curved along the insertion groove-side
slit 77. This is formed so as to make that the section modulus
Z proportional to the distance X at a point reached by moving
just the distance X from the opening, by expanding the width
of the J-shaped slit 78 from the opening of the insertion
groove 72 toward the deeper side.

As discussed above, the invention provides a terminal in
which an insertion groove for pressing a conductor thereinto
is provided between a pair of conductive arm parts, wherein,
when t represents a distance from the center of a contact part
between the conductive arm part and the conductor to the end
of the conductive arm part at the time of pressing-in of the
conductor, h represents a width of the conductive arm part at
the end thereof, and Y represents a width between an arbitrary
position of the insertion groove and the outer edge of the
conductive arm part, the following relation holds:

at a point of (Y¥2)xz, Y=(hA/2)x(0.8 to 1.2).

With the above configurations, since stress that is applied
to the conductive arm parts becomes constant, plastic defor-
mation is not apt to occur, and holding force does not decrease
even when the electrical wire is once pulled out of the inser-
tion groove and reinserted thereinto, thus leading to improve-
ment in repairability.

As for the width Y, the outer edge of the conductive arm
part may have a curved shape outwardly projecting from the
end of the insertion groove toward the center of the contact
part.

When X represents a distance from the center of the contact
part toward the end and Z represents a section modulus of the
conductive arm part at a point of the distance X, Z may be
proportional to X.

Therefore, stress that is acted on the cross section at the
point of the distance X becomes constant even when a load is
applied to an opening of the insertion groove. This can pre-
vent the stress from concentrating on a specific place of the
terminal, so as to reduce the plastic deformation. Accord-
ingly, the holding force does not decrease even when the
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electrical wire is once pulled out of the insertion groove and
reinserted thereinto, thus leading to improvement in repair-
ability.

As forthe distance X, the width Y and the thickness b ofthe
conductive arm part, Y* may be proportional to the distance X
in the case of b being constant.

Therefore, the conductive arm part is elastically deformed
by a small load as compared with the conventional terminal.
Hence a load required at the time of pressing the electrical
wire into the insertion groove is small, thus enhancing press-
ing-in of the electrical wire. Further, the shape of the terminal
is simplified, thereby facilitating production and allowing
reduction in production cost.

In a terminal in which an insertion groove for pressing a
conductor thereinto is provided between a pair of conductive
arm parts, when X represents a distance from the center of a
contact part between the conductive arm part and the conduc-
tor to the inside at the time of pressing-in of the conductor; Y
represents a width between the insertion groove at a point of
the distance X and the outer edge of the conductive arm part;
and b represents a thickness of the conductive arm part, b is
proportional to X inthe case of Y being substantially constant.

Therefore, stress that is acted on the cross section at the
point of the distance X becomes constant even when a load is
applied to an opening of the insertion groove. This can pre-
vent the stress from concentrating on a specific place of the
terminal, so as to reduce the plastic deformation. Accord-
ingly, the holding force does not decrease even when the
electrical wire is once pulled out of the insertion groove and
reinserted thereinto, thus leading to improvement in repair-
ability. Further, the shape of the terminal is simplified,
thereby facilitating production and allowing reduction in pro-
duction cost.

A plurality of slits may be provided in the conductive arm
part, and the plurality of slits may be disposed such that the
slit provided in a position closest to the insertion groove has
the maximal length and the slits sequentially have smaller
lengths as being more distant from the insertion groove.

A slit may be provided in a portion located on the deeper
side than the end of the insertion groove.

Therefore, the conductive arm part becomes apt to be elas-
tically deformed at the time of applying a load for expanding
the opening of the insertion groove, to disperse stress that
concentrates on the end of the insertion groove, so as to
prevent stress concentration.

A notched part with a width larger than a width of the
insertion groove may be provided at the end of the insertion
groove.

Therefore, by application of a load, force of a vertical
component and vertical force generated by the load cancel
each other, out of a horizontal component and the vertical
component of force generated at each end of the arc-like
notched part, and hence it is possible to disperse stress that
concentrates on the end of the insertion groove, so as to
prevent stress concentration.

A reinforcing part may be provided between the conduc-
tive arm part and the end of the peeling part configured to
remove a coated material of the conductor.

By providing the reinforcing part, it is possible to improve
supporting strength of the peeling part.

A first slit extending along the insertion groove and sur-
rounding the end of the insertion groove may be provided in
the conductive arm part.

This facilitates elastic deformation of the conductive arm
part to reduce the plastic deformation that occurs at the time
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of applying a load to the opening of the insertion groove,
while allowing dispersion of stress that concentrates on the
end of the insertion groove.

A second slit may be provided between the outer edge of
the conductive arm part and the first slit.

This can lead to further reduction in plastic deformation.

A pressing-in notch for pressing and fixing the conductor
thereinto may be formed on at least one side of the contact
parts.

Therefore, reaction force by the pressed/fixed conductor is
uniformly distributed to the pressing-in notch.

A pair of pressing-in notches for pressing and fixing the
conductor thereinto may be formed in opposed positions of
the contact parts.

Therefore, reaction force by the conductor is uniformly
distributed to the pressing-in notch.

The pressing-in notch may be an arc curved outward.

Therefore, reaction force by the pressed/fixed conductor is
uniformly distributed to the pressing-in notch in a more reli-
able manner.

Although the invention has been described in detail for the
purpose of illustration based on what is currently considered
to be the most practical and preferred embodiments, it is to be
understood that such detail is solely for that purpose and that
the invention is not limited to the disclosed embodiments, but,
on the contrary, is intended to cover modifications and
equivalent arrangements that are within the spirit and scope of
the appended claims. For example, it is to be understood that
the present invention contemplates that, to the extent pos-
sible, one or more features of any embodiment can be com-
bined with one or more features of any other embodiment.

The invention claimed is:

1. A terminal, comprising:

an insertion groove for pressing a conductor thereinto dis-
posed between a pair of conductive arm parts, wherein,

when

t represents a distance from a center of a contact part
between a conductive arm part and the conductor to an
end of the conductive arm part at a time when the con-
ductor has completely entered the insertion groove for
the first time;

h represents a width of the conductive arm part at the end
thereof;

Y represents a width of the conductive arm part as an
arbitrary position of the insertion groove and an outer
edge of the conductive arm part,

the following relation holds:

at a point of (Y2)xz, Y=(hA/2)x(0.8 to 1.2);

a plurality of slits are provided in the conductive arm part;
and
the plurality of slits are disposed such that the slit provided in
aposition closest to the insertion groove comprises a maximal
length and the slits sequentially have smaller lengths as being
more distant from the insertion groove.

2. The terminal according to claim 1, wherein, as for the
width Y, the outer edge of the conductive arm part comprises
a curved shape outwardly projecting from an end of an inser-
tion groove side toward the center of the contact part.

3. The terminal according to claim 1, wherein, as for the
distance X, the width Y and a thickness b of the conductive
arm part, Y? is proportional to the X in the case of b being
constant.

4. The terminal according to claim 1, wherein a slit is
provided in a portion located on a deeper side than the end of
the insertion groove.
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5. The terminal according to claim 1, further comprising a
notched part with a width larger than a width of the insertion
groove disposed at the end of the insertion groove.

6. The terminal according to claim 1, further comprising a
reinforcing part disposed between the conductive arm part
and an end of a peeling part configured to remove a coated
material of the conductor.

7. The terminal according to claim 1, further comprising a
first slit disposed in the conductive arm part extending along
the insertion groove and surrounding the end of the insertion
groove.

8. The terminal according to claim 7, further comprising a
second slit disposed between the outer edge of the conductive
arm part and the first slit.

9. The terminal according to claim 1, further comprising a
pressing-in notch for pressing and fixing the conductor there-
into disposed on at least one side of the contact part.

10. The terminal according to claim 9, wherein a pair of
pressing-in notches for pressing and fixing the conductor
thereinto is disposed on a side of an opposing contact part.

11. The terminal according to claim 9, wherein the press-
ing-in notch is an arc curved outward.

12. The terminal according to claim 10, wherein the press-
ing-in notch is an arc curved outward.

13. A terminal, comprising:

an insertion groove for pressing a conductor thereinto dis-

posed between a pair of conductive arm parts, wherein,
when

X represents a distance from a center of a contact part

between a conductive arm part and the conductor to an
inside at a time when the conductor has completely
entered the insertion groove for the first time;

Y represents a width of the conductive arm part as an

arbitrary position from the end;

b represents a thickness of the conductive arm part,
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b is proportional to X in the case of Y being substantially

constant;

a plurality of slits are provided in the conductive arm part;

and

the plurality of slits are disposed such that the slit provided

in a position closest to the insertion groove comprises a
maximal length and the slits sequentially have smaller
lengths as being more distant from the insertion groove.

14. The terminal according to claim 2, wherein, as for the
distance X, the width Y and a thickness b of the conductive
arm part, Y? is proportional to the X in the case of b being
constant.

15. The terminal according to claim 13, wherein a slit is
provided in a portion located on a deeper side than the end of
the insertion groove.

16. The terminal according to claim 13, further comprising
anotched part with a width larger than a width of the insertion
groove disposed at the end of the insertion groove.

17. The terminal according to claim 13, further comprising
afirstslitdisposed in the conductive arm part extending along
the insertion groove and surrounding the end of the insertion
groove.

18. The terminal according to claim 17, further comprising
a second slit disposed between the outer edge of the conduc-
tive arm part and the first slit.

19. The terminal according to claim 13, further comprising
a pressing-in notch for pressing and fixing the conductor
thereinto disposed on at least one side of the contact part.

20. The terminal according to claim 19, wherein a pair of
pressing-in notches for pressing and fixing the conductor
thereinto is disposed on a side of an opposing contact part.

21. The terminal according to claim 19, wherein the press-
ing-in notch is an arc curved outward.

22. The terminal according to claim 20, wherein the press-
ing-in notch is an arc curved outward.
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